A complication of lower thoracic oesophagectomy for oesophageal carcinoma is reported. Extrapericardial tamponade was caused by a dilated retrosternal gastric roll. Echocardiography was useful for diagnosis. Diagnosis, investigation and management of this unusual but life-threatening complication are discussed. Transthoracic echocardiography is a useful and practical investigation for the evaluation of complications of oesophagectomy.
CASE HISTORY
A 57-year-old male with lower oesophageal carcinoma had a subtotal esophagectomy, midthoracic oesophagogastrostomy and pyloroplasty performed via a right thoracotomy under general anaesthesia. The gastric roll came through the oesophageal hiatus into the retrosternal space. Intraoperatively, haemodynamics were stable, although transfusion of two litres of whole blood was required.
On the first postoperative day, a left pleural effusion developed and despite mechanical ventilation with 100% oxygen, the P a O 2 decreased to 110 mmHg. Blood pressure and urine output were also decreased. The patient was transferred to our Intensive Care Unit. On admission to the ICU, having commenced treatment with dopamine 3 µg/kg/min infusion, arterial blood pressure was 97/71 mmHg and the pulse rate 101/min. The electrocardiogram showed atrial fibrillation with ST segment elevation in V6. Pulmonary arterial catheterization parameters are shown in Table 1 .
Transthoracic echocardiography was performed to investigate the cause of the hypotension (Figure  1a , b). A dilated gastric roll was found compressing both the left (LV) and right (RV) ventricles. The content of the gastric roll was highly echogenic. LV motion was good and asynergy was not observed. Percent fractional area change was estimated to be 56.0%. Transmitral flow and pulmonary venous flow were not detected on Doppler examination due to the presence of gastric contents, and LV diastolic function could not be evaluated.
The diagnosis was confirmed with thoracic computed tomography (CT). A dilated gastric roll was imaged from the 3rd to the 11th thoracic vertebral levels in the mediastinum (Figure 1c ). The content of the gastric roll was heterogeneous in density, and appeared to include fluid and air. The anterior RV, part of the LV and the lower lobe of the left lung were compressed by the dilated gastric roll. Atelectasis with lung volume loss and mediastinal shift potentially affecting cardiac function were also observed. Serum creatine kinase was elevated including the MB fraction, myosin light chain, and troponin T ( Figure 2 ). Endotoxin was not detected in a serum sample. Dopamine 5 µg/kg/min and dobutamine 3 µg/kg/min were infused. Compression of the heart by the dilated gastric roll was thought to be the cause of the haemodynamic impairment. The gastric tube inserted intraoperatively appeared to be ineffective for drainage of the gastric roll. This tube was lavaged with normal saline and about 300 ml of fluid and gas were drained. Using a small volume of radiological contrast medium, absence of anastomotic leak was confirmed both before and after the lavage. Cardiac index and arterial blood pressure greatly improved after gastric drainage ( Table 1 ). The decompressed gastric roll was observed on TTE (Figure 1d , e) and thoracic CT (Figure 1f) .
A similar episode of hypotension due to gastric roll dilatation occurred on the 25th hospital day. Repeat aspiration of the gastric roll again improved haemodynamics. The patient was discharged from the ICU on the 31st hospital day.
DISCUSSION
Rapid diagnosis and treatment of the postoperative complications of esophagectomy are important for reducing mortality 1 tamponade are rare but life-threatening. In the series of Kitamura et al 2 , of 277 patients having oesophagectomy only five deaths related to circulatory complications. Intraoperative cardiac tamponade caused by pericardial effusion has been reported 3 . Dilation of the gastric roll is another possible cause of perioperative cardiac tamponade related to oesophagectomy and may be fatal 2 . Smaller volumes retained in the gastric roll may be sufficient to compress low pressure cardiovascular structures such as the right atrium and inferior vena cava 4, 5 . Dysfunction of the gastric drainage tube, with increased pressure within the gastric roll, may also increase the risk of anastomotic leakage.
It is important to ensure that the gastric drainage tube is functional to prevent dilation of the gastric roll. The accumulation of solid contents, such as haematoma, within the roll may result in inability to aspirate the tube and a potentially fatal outcome. In our case, lavage of the gastric drainage tube was effective in achieving decompression. It is important to verify that the anastomosis is intact before and after lavage, by radiological imaging of a small volume of contrast. Lavage may potentially cause an anastomotic leak.
Transthoracic echocardiography is a non-invasive procedure which can be rapidly performed at the bedside in critically ill patients. It is possible that this procedure alone may have sufficed to make the diagnosis in our case, however thoracic CT scan may provide information unobtainable by transthoracic echocardiography and should be considered in the investigation of postoperative complications of oesophagectomy 4, 6 .
Hypotension with increased central venous pres-sure may be associated with several complications of oesophagectomy. The differential diagnosis of cardiac tamponade includes postoperative congestive heart failure, tension pneumothorax and septic shock. It is not easy to distinguish cardiac tamponade from congestive heart failure. Classically, diminution of pulse pressure and the presence of pulsus paradoxus suggests cardiac tamponade, but in the present case, pulse pressure was almost normal. Echocardiography is the investigation most likely to distinguish cardiac tamponade from congestive heart failure.
In conclusion, extrapericardial tamponade caused by a dilated gastric roll was diagnosed with echocardiography after oesophagectomy. Drainage of the content of the gastric roll improved haemodynamics. Echocardiography was useful for the diagnosis of haemodynamic impairment after oesophagectomy.
